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To all whom it may conecern:

- Be it known thatI, AUGUSTKRASTIN, a citi-
zen of the United States of America, residing
at Cleveland, in the county of Cuyahoga and
State of Ohio, have invented certain new and
useful Improvements in Fuel- Mixing and

Charge-Controlling Apparatus for Hydrocar-
bon Explosive-Engines, of which the follow-

Ing is a specification. - |
My invention relates to improvements in
means for controlling and mixing the charges

of hydrocarbon explosive-engines; and the

- objects of my improvements are, first, to pro
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videfor an apparatus wherein a thorough mix-
ture can be obtained and whereby variable

charges maintain automatically a predeter-
mined explosive mixture of fuel and air, and,
second, to render said apparatus extremely

simple in construction and manipulation and

absolutely safe and reliable in point of oper-
ation. I attain these objectsin anapparatus
equipped and arranged substantially in the

manner.as shown in the aceompanying draw-

- ings, in which—

=

- Figure 1representsa vertical sectional view

of said mixing and liguid-feed controlling ap-
paratus In eonnection with the cylinder and

- valves of an explosive-engine, and Fig.2 illus-
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“in the drawings and speci

trates a horizontal sectional view of same on

line X X. (See Fig. 1.)
Like letters of reference denote like parts
ication.

Inthe main said apparatus comprises a suit-

‘able casing A, which contains a suction-op-
erated needle-valve B and a charge-regulat-
ing cock C. The air-receiving terminal g of

said casing is preferably flaring and provided

orcovered with a wire-gauze b. The other ex-
tremity is adapted for connection with the
main-valve casing, as indicated at c. In the
drawings part of a horizontal cylinder is

shown, as at d. '

D indicates the main inlet-valve,and E the

exhaust-valve, of an explosive-engine.

The charge-controlling cock C is. placed in-
termediate the antomatically-operated nee-
dle-valve B and the terminal adjacent the

main inlet-valve. Said coek is adapted for

~either hand operation or automatic governor-
‘regulation by means of the lever F. A cap

G and spring H retain said cock -in opera-

passage in the casing, as at 7.

tive connection with the cone-sléeve ¢ of said
casing. o

Tuel 1s supplied to the needle B by means
of the pipe f, of which the branch ' is con-
nected with a tank or the like. Atornear the
junctionof fand f'isformed aseat for an anx-
iliary valve I, which is only closed upon stop-
ping of the engine.
has its seat at g. The upperterminal of said
valve i8 cross-counected by member 4 to the
guide /' of diaphragm ¢, which controls the
_ (See Fig. 1.)
As shown, the valve or diaphragm ¢ has no
‘*seat” in the ordinary sense of the use of this
word, the seat being formed by the annular
flange of the restricted or contracted passage-
way 7, the valve being capable of passing en-

tirely through said passage-way, as described.

Hence there can be no codperation between

The needle-valve proper
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the valve and its seat, by means of which the

closing movement of the valve can be stopped
or limited.  The stopping or limiting of this

-movement must therefore be accomplished

by means other than the seat, and in the
present invention this stopping or limiting of
the movement is performed by the fluid-inlet
valve through the medium of the connect-
ing-bar /i, which forms a positive connection
between the stems of the valves B and 7, as
shown. It will be obvious that any move-
ment of the valve ¢+ under the action of the
spring 7, beyond the position shown in Fig.
1 (which is the closed position) will be posi-
tively prevented by the seating of the valve

B, so that said valve B serves to position the
valve 7 relative to its seat to close the air-
1nlet.. While this positioning on the part of

the valve B is necessary to accomplish the

results aceruing by reason of the movement

of the valve 7 on its stem, as hereinafter
pointed out, there is a particular advantage

due to this construction, regardless of the

movement of said valve 7 on its stem. This
advantage lies in the fact that the movement

of the two valves is necessarily in unison, so
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thattheseating of one cannot be.accomplished

therefore, that the relative proportions of air
and fluid are present in the mixing-chamber,
there being no possibility of an increase of

| ratio of one over the other. Furthermore, by

without the other being seated, and insuring,
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~able times.
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‘ble extent.
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providing a cut-off valve for the air-inlet in | tion action of the plston can and will ef

place of a valve which codperates with a seat,
as in the usual constructions, the valves B

and ¢ can be given such positive connection
as will allow them to operate in unison, a re-

sult difficult to accomplish where both valves
have apositiveseated position. Fuarthermore,
the arrangement of the air-inlet and fluid-in-
let valvesoutof axialalinement and positively
connected together, as shown, is of advan-
tage. Such construction allows the mixing-
cha,mber to be given such form as to direct
the incoming air directly into contact with
the fluid as it issues from the inlet-ports, and
thus tending to eliminate any liability of a
dripping of the liquid, which dripping would
be detrimental in that there would perhaps
be a formation of hydrocarbon at non-desir-
Where the inlets are arranged

in axial alinement, it 1s difficult to 80 direct |

the air-current, and hence the carbureting
takes place, not as the liquid issues from its
ports, but subsequeéntly thereto and after 1t
has dripped from one position to another in
a comparatively exposed position. In such
case, where the valves are seated by the ac-

tion of a spring when the charging has been

discontinued, there is exposed a quantity of
the liquid, which may effect a change of con-
ditions to a pointdetrimental to the operatwn
of the engine.

In thesleeve & transverse portsllare formed,
through which the hydrocarbon fuelis drawn
when ‘the needle-valve is raised from off its

seat, which 1s only the case during the suc- |

tion action of the engine.
Upon the stem A'is formed a ﬂd,‘ﬂﬁ'e or col-
lar i?, between which and the sleeve m is in-

'terposed a spring n, which tends to hold the

needle -valve onto its seat, thus preventing
‘“fluttering” of same. In automobile - en-
vines such safeguards are of especial 1m-
portance. The diaphragm is only slidingly
connected with the stem, and between said
diaphragm and the outer collar /° is placed a

‘second spring n' for a purpose as hereinafter

referred to. Through the topor cover of the
casing extends a set-screw o for control of the
lift of guide A'.

‘Windowsorglasses p pare provided at each
side of the needle-valve to enable observa-

‘tion of the moving parts within the casing. |
Said glasses are secured to the casing by

means S of the serew-threaded rings ¢ g.
Fig. 2.)

\Vlth this appamtus 1t is intended that an
unobstructed suction action of the engine can

(See

“and will withdraw, through the ports 1, the

required volume of fuel 50 furnish with the
influx of air a properiy-proportioned explo-
sive mixture. The ports [ [ are therefore
made just large enough to allow the escape
of the fluid which passes the needle - valve
when the latter is raised to the fullest possi-
In setting the cock as shown or

| valve 1s prevented.
fore be said to have a cushioned or yielding
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roct 4
full charge for the engine-cylinder. In this

and no other 1nstanee will the diaphragm

and needle-valve be opened to their fullest
or maximum extent. Lesslift of the needle-

valve will be effected upon throttling the in-
flux of the air, which is accomplished by turn-
ing the cock C to one side or the other, where-
by the port area through said cock becomes
obstructed. In drawing a smaller quantity
of air through the casing the former will there-
fore be supplied with proportionately less
fluid fuel.. Thusthe chargealwaysfurnishes
a proper mixtureof air and fuel, even though
the cylinder is not filled to its maximum ca-
pacity. In forming an edge-like contraction
in the casing, as at 7, and by selecting a com-
paratively very thin diaphragm no appreci-
able lift of the needle-valve can be effected
ere the air is admitted past the diaphragm;
and just as readily can prematurely-explod-
ing charges escape past said diaphragm upon
compression of the spring n’. In raising of
the diaphragm the spring n becomes slightly
compressed and the energy stored thereby
assists in a quick closing of the needle-valve,
which remains closed during compression,
explosion, and discharge stroke of the en-
oine. Should there be any premature or back
explosions past the main inlet- valve, then
the force of the gases acts upon the inner side
of the diaphragm and compresses the spring
n' sufficient to allow the gases to escape past
the contraction 7, whereby the force of the
oases is broken and hammering of the needle-
The valve 7 may there-

mounting on its stem in one direction, the
cushioning means serving also to normally
hold or retain said valve in a predetermined
position on the stem.

In connection with vehicle-motors it is in-
tended to adjust the lever F by hand, where-
as in stationary motors said lever may be
shifted from the engine-governor, and thus
automatically regulate the speed of the en-
gine simply by supplymﬂ* full or partial
charﬂ*es to the cylinder.

What I claim, and desire to secure by Let-
ters Patent, is—

1. In an explosive-engine, a mixing-cham-
ber; a fluid-inlet thereto; an air-inlet, said
air-inlet being located out of vertical aline-
ment with and on a plane below said fluid-

| inlet, said air-inlet comprising a cage having

a constucted passage-way leading 1nto said
chamber said passage-way passing the air in
close juxtaposition to said fluid-inlet, where-
by the fluid entering said chamber is- at all
tfimes subjected to air-currents; a fluid-inlet
valve; and an air-inlet valve connected posi-

tively to said fluid-inlet valve, and normally

positioned within and adapted to normally
close said constricted passage-way and hav-
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ing a movement, under the action of the en- -

‘““wide open” it is presupposed that the suc- | gine, into and out of said chamber, whereby
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both valves will be controlled in unison and
the air and fluid admitted to said chamber in
proportioned amount, _

2. In an explosive-engine, a mixing-cham-
ber; a fluid-inlet and valve therefor; an air-
inlet cage located at one side and out of ver-

~tical alinement with said fluid-inlet valve,
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said cage having a constricted passage-way

leading into said chamber, the continuation

of the walls of said passage-way within said

chamber directing the air-current across and |

in close contact to the fluid-inlet port or
ports; and an air-inlet valve of a diameter to
substantially fit and pass through said pas-
sage-way, sald valve being positively eon-
nected to said fluid-inlet valve and having a

movement into and out of said chamber to'l

sald passage-way, the fluid-inlet valve posi-
tioning said air-inlet valve in said passage-
way. .

3. In an explosive-engine, 2 mixing-cham-
ber; a fluid-inlet and a valve therefor; an air-
inlet cage located at one side of and out of

vertical alinement with the fluid-inlet valve,

said cage having a constricted passage-way
leading into said chamber, the continuation
of the walls of said passage-way within said
chamber directing the air-current across and
in close contact to the fluid-inlet port or
ports; an air-inlet valve positively connected
to sald fiuid-inlet valve and having a diame-
ter to substantially fit and pass through said
passage-way, sald air-inlet valve having a
movement into said chamber, due to the op-

-eration of the engine; and a spring for re-

turning said valves to a closed position, said

fluid-inlet valve positioning theair-inlet valve

in said passage-way. |
4. In an explosive-engine, a mixing-cham-

ber; afluid-inlet and a valve therefor; an air-

inlet cage located at one side of and out of
vertical alinement with the fluid-inlet valve
and having a restricted passage-way leadin o

‘into said chamber, the continuation of the

walls of said passage-way within said cham-
ber directing the air-current across and in
close contact to the Auid-inlet port or ports:
an air-inlet valve positively connected to and
oub of alinement with said fluid-inlet valve
and having a diameter to substantially fit and
pass through said passage-way, said air-inlet
valve having a movement into said chamber,
due to the operation of the engine; a spring
for returning said valves to a closed position,

said fluid-inlet valve positioning the air-inlet

valve in said passage-way; and an adjustable

stop forlimiting the inward movement of said

valves. | | | .
5. In an explosive-engine, a mixing-cham-

ber; a fluid-inlet and a valve therefor; an air-

inlet cage located at one side of and out of
vertical alinement with the fluid-inlet valve
and having a constricted passage-way leading
into said chamber, the continuation of the
walls of said passage-way within said cham-
ber directing the air-current across and in

r
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close proximity to the fluid-inlet port or ports; |

2

an air-inlet valve positively connected to and
out of alinement with said flnid-inlet valve
and having a diameter to substantially fit and
pass through said passage-way, said air-inlet
valve having a movement into said chamber,
due to the operation of the engine; a spring
for returning said valves to a closed position,
sald fluid-inlet valve positioning the air-inlet

‘valvein said passage-way; and an adjustable

stop for limiting the inward movement of said
valves, said stop being independent of and
having no movement with said valves.
6. In a carbureting device, the combina-
tion with a mixing-chamber; of a constricted
passage leading thereto; and anair-inlet valve
in said passage freely movable in either di-
rectlon toward and from said passage, where-
by both airis supplied for the charge and any

‘oxcess pressure In the mixing-chamber is au-

tomatically relieved.

7. In a carbureting device, the combina-
tion with a mixing-chamber; and a filuid-in-
let and valve therefor located therein; of a

constricted passage leading to said chamber;

and an air-inlet valve in said passage freely
movable in both directions toward and from

sald passage, said air-inlet valve being con-

nected to and positioned by the fluid-inlet
valve, whereby both air and fluid are sup-
plied for the charge in proportioned amounts,
and any excess pressure in the mixing-cham-
ber is automatically relieved. | -
8. In an explosive-engine, a mixing-cham-
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ber; a fluid-inlet and a valve therefor: an air- -

inlet cage having a constricted passage-way
and an air-inlet valve having movement in

one direction to admit air tothe mixing-cham-.

ber and an independent cushioned movement
in the other direction on its stem, said valve
being positively connected to said fluid-inlet
valve and being of a diameter to pass through
said constricted opening or passage-way, said
air-inlet valve being normally positioned in

sald passage-way by the fluid-inlet valve.

J. In an explosive-engine, a mixing-cham-

ber; a fluid-inlet and a valve therefor; an air-

inlet ecage having a constricted passage-way;
and an air-inlet valve having a movement in
unison with the movement of the fluid-inlet
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valve into and out of said chamber to said

passage-way, said fluid-inlet valve position-
ing said air-inlet in said passage-way, said

air-inlet valve being independently movable

to a position without the mixing-chamber un-
der excessive pressure therein.

10. Inan explosive-engine, a mixing-cham-

ber; a fluid-inlet and a valve therefor; an air-
inlet cage having a constricted passage-way;

a valve-stem; an air-inlet valve slidingly

mounted thereon, said valve having a diam-
eter to pass through said passage-way and
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having amovement into and out of said cham- |

ber into said passage-way, the fluid -inlet

valve positioning said air-inlet valve in the
- passage-way; and means for yieldingly hold-
ing sald valve in a predetermined position,
whereby an excess of pressure within said
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chamber will catsesaid air-inlet valve to pass
without the passage-way. =

11. Inanexplosive-engine, a mixing-cham-
ber: a fluid-inlet and a valve therefor; an
air-inlet cage having a constricted passage-
way;avalve-stem; an air-inlet valveslidingly
mounted thereon, said valve having a diam-
eter to pass through said passage-way and

‘having a movementinto and out of said cham-

ber into said passage-way, the fluid-inlet
valve positioning said air-inlet valve in the
passage - way; and a spring for yieldingly
holding said valve in a predetermined posi-
tion on said stem, whereby under an excess
of pressure within said chamber, said valve
will be permitted to pass therewithout to re-
lieve said pressure.

12. In explosive-engines the combination
with the inlet-valve cage of a casing provided
with a port-controlling cock, a sleeve connect-

'F
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ed with the fuel-supply port having side open-
ings above thie valve-seat, a needle-valve con-
trolling the inlet to said sleeve, an auxiliary
stem connected with said needle-valve and

cuided within said casing, a movable dia-

phragm upon said stem controlling a con-
tracted passage within said casing, springs

‘applied upon said stem, one for holding the

needle-valve normally in closed position and
the other forretaining the diaphragm in aline-
ment with said contracted passage all con-

structed and arranged substantially as and

for the purpose set forth.
In testimony whereof I afiix my signature
in presence of twc witnesses.

ATUGUST KRASTIN.
Witnesses:

BERNHARD F. KIBLER, |
CHAS. G. F. voN W. EMERY.
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